CRISPR/Cas9-mediated genome editing of Shewanella oneidensis MR-1 using a broad host-range pBBR1-based plasmid.
Here, we developed an all-in-one, broad host-range CRISPR/Cas9 vector system widely applicable to genome editing of proteobacteria. Plasmid pBBR1-Cas9 was constructed by cloning the cas9 gene from Streptococcus pyogenes into the broad host-range plasmid pBBR1MCS-2. We evaluated its applicability for frameshift mutagenesis of Shewanella oneidensis MR-1. Significant cell death was observed when MR-1 cells were transformed with a pBBR1-Cas9 derivative that expressed a single-guide RNA targeting the crp gene. However, cell death was partially prevented when a donor DNA fragment containing a modified crp sequence with a frameshift mutation was introduced using the same vector. All transformants (9 colonies) contained the expected frameshift mutation in their chromosomal crp genes. These results indicate that this vector system efficiently introduced CRISPR/Cas9-mediated double-strand DNA breaks and subsequent homology-directed repair. This work provides a simple and powerful genome-editing tool for proteobacteria that can harbor pBBR1-based plasmids.